Melatonin lowers excitability of guinea pig hippocampal neurons in vitro.
Action of melatonin (N-acetyl-5-methoxytryptamine; MEL) on guinea pig hippocampal cells (CA3 neurons and dentate granule cells) were studied in vitro using both extra- and intracellular recording. MEL (1-10 mmol/1) had the following effects: Response to repetitive synaptic stimulation was changed drastically: Double shock facilitation (20 ms interval) turned into depression and stimulus trains of a frequency as low as 1 Hz led to a drastic reduction of the response. Membrane potential was hyperpolarized. Duration of action potential was strongly increased. Threshold for the triggering of action potentials was shifted to more positive levels. IPSPs were prolonged and their shunting power enhanced. Repetitive spiking elicited by the application of bicuculline was reversibly abolished. All these effects had in common that cell excitability was lowered. It is concluded that MEL might influence epileptic seizure activity and should be further investigated as potential anticonvulsant.